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NATIONAL  FOREWORD 

This  Indian  Standard  which  is  identical  with  ISO  17604  :  2003  'Microbiology  of  food  and  animal 
feeding  stuffs  —  Carcass  sampling  for  microbiological  analysis'  issued  by  the  International  Organization 
for  Standardization  (ISO)  was  adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendation  of 
the  Slaughter  House  and  Meat  Industry  Sectional  Committee  and  approval  of  the  Food  and  Agriculture 
Division  Council. 


The  text  of  ISO  Standard  has  been  approved  as  suitable  for  publication  as  an  Indian  Standard  without 
deviations.  Certain  conventions  are,  however,  not  identical  to  those  in  Indian  Standards.  Attention  is 
particularly  drawn  to  the  following: 

a)  Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should 
be  read  as  'Indian  Standard'. 

b)  Comma  (,)  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current 
practice  is  to  use  a  point  (.)  as  the  decimal  marker. 

In  this  adopted  standard,  references  appear  to  certain  International  Standards  for  which  Indian 
Standards  also  exist.  The  corresponding  Indian  Standards  which  are  to  be  substituted  in  their  respective 
places  are  listed  below  along  with  their  degree  of  equivalence  for  the  editions  indicated: 


International  Standard 

ISO  4833  :  2003  Microbiology  of  food 
and  animal  feeding  stuffs  —  Horizontal 
method  for  the  enumeration  of 
microorganisms  —  Colony-count 
technique  at  30 'C 

ISO  6887-1  : 1 999  Microbiology  of  food 
and  animal  feeding  stuffs  — 
Preparation  of  test  samples,  initial 
suspension  and  decimal  dilutions  for 
microbiological  examination  —  Part  1 : 
General  rules  for  the  preparation  of  the 
initial  suspension  and  decimal  dilutions 

ISO  6887-2  :  2003  Microbiology  of  food 
and  animal  feeding  stuffs  — 
Preparation  of  test  samples,  initial 
suspension  and  decimal  dilutions  for 
microbiological  examination  —  Part  2: 
Specific  rules  for  the  preparation  of 
meat  and  meat  products 

ISO  13720  :  1995  Meat  and  meat 
products  —  Enumeration  of 
Pseudomonasspp. 


Corresponding  Indian  Standard 

IS  5402  :  2012  Microbiology  of  food 
and  animal  feeding  stuffs  — 
Horizontal  method  for  the 
enumeration  of  microorganisms  — 
Colony-count  technique  at  30SC 
(second  revision) 

IS  10232  :  2003  General  rules  forthe 
preparation  of  initial  suspension  and 
decimal  dilutions  for  microbiological 
examination  of  foods  (first  revision) 


IS  1 5990  :  201 2  Microbiology  of  food 
and  animal  feeding  stuffs  — 
Preparation  of  test  samples,  initial 
suspension  and  decimal  dilutions  for 
microbiological  examination  — 
Specific  rules  for  the  preparation  of 
meat  and  meat  products 

IS  14843  :  2000  Meat  and  meat 
products  —  Enumeration  of 
Pseudomonas  spp. 


Degree  of  Equivalence 
Identical 


Technically  Equivalent 


Identical 


do 
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Indian  Standard 

MICROBIOLOGY  OF  FOOD  AND  ANIMAL  FEEDING 

STUFFS  —  CARCASS  SAMPLING  FOR 

MICROBIOLOGICAL  ANALYSIS 


1  Scope 

This  International  Standard  specifies  sampling  methods  for  the  detection  and  enumeration  of  microorganisms 
on  the  carcass  surface  of  freshly  slaughtered  (red)  meat  animals.  The  microbiological  sampling  can  be  carried 
out  as  part  of 

—  the  process  control  (and  to  verify  process  control)  in  slaughter  establishments  for  cattle,  horses,  pigs, 
sheep,  goats  and  game  raised  in  captivity, 

—  risk-based  assurance  systems  for  product  safety,  and 

—  surveillance  programmes  for  the  prevalence  of  pathogenic  microorganisms. 

This  International  Standard  includes  the  use  of  destructive  and  non-destructive  techniques  depending  on  the 
reason  for  the  sample  collection. 

It  does  not  consider  the  use  of  sampling  plans. 

When  national  legislation  on  the  topic  exists,  this  prevails  over  this  International  Standard. 

Annex  A  shows  sampling  sites  on  the  carcass,  and  Annex  B  gives  requirements  for  microbiological 
examination.  Annex  C  compares  destructive  and  non-destructive  methods. 

2  Normative  references 

The  following  referenced  documents  are  indispensable  for  the  application  of  this  document.  For  dated 
references,  only  the  edition  cited  applies.  For  undated  references,  the  latest  edition  of  the  referenced 
document  (including  any  amendments)  applies. 

ISO  4833,  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for  the  enumeration  of 
microorganisms  —  Colony-count  technique  at  30  °C 

ISO  5552,  Meat  and  meat  products  —  Detection  and  enumeration  of  Enterobacteriaceae  without 
resuscitation  —  MPN  technique  and  colony-count  technique 

ISO  6579,  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for  the  detection  of  Salmonella 
spp. 

ISO  6887-1 ,  Microbiology  of  food  and  animal  feeding  stuffs  —  Preparation  of  test  samples,  initial  suspension 
and  decimal  dilutions  for  microbiological  examination  —  Part  1:  General  rules  for  the  preparation  of  the  initial 
suspension  and  decimal  dilutions 

ISO  6887-2,  Microbiology  of  food  and  animal  feeding  stuffs  —  Preparation  of  test  samples,  initial  suspension 
and  decimal  dilutions  for  microbiological  examination  —  Part  2:  Specific  rules  for  the  preparation  of  meat  and 
meat  products 


IS  15989:  2012 
ISO  17604:  2003 

I  SO  72 1 8 ,  Microbiology  of  food  and  animal  feeding  stuffs  —  General  rules  for  microbiological  examinations. 

ISO  7251,  Microbiology  of  food  and  animal  feeding  stuffs —  Horizontal  method  for  the  enumeration  of 
presumptive  Escherichia  coli  —  Most  probable  number  technique 

ISO  10272,    Microbiology   of  food   and   animal   feeding    stuffs —    Horizontal   method   for   detection    of 
thermotolerant  Campylobacter 

ISO  10273,   Microbiology  of  food  and  animal  feedings  stuffs —  Horizontal  method  for  the  detection  of 
presumptive  pathogenic  Yersinia  enterocolitica 

ISO  13720,  Meat  and  meat  products —  Enumeration  ofPseudomonas  spp. 

ISO  16654,   Microbiology  of  food  and  animal  feeding  stuffs —  Horizontal  method  for  the  detection  of 
Escherichia  coli  0157 


3     Sampling  procedure 

Both  destructive  and  non-destructive  methods  may  be  used  (see  Annex  C).  Avoidance  of  adverse  effects  on 
the  carcass  value  is  the  primary  constraint  on  the  use  of  destructive  methods.  Non-destructive  techniques 
enable  the  examination  of  larger  areas.  Smaller  areas  targeted  to  proven  areas  of  greatest  contamination  may 
be  examined  using  either  destructive  or  non-destructive  methods  (see  C.2  and  C.3). 


4  Sampling  frequency 

The  time  and  frequency  of  sampling  is  governed  by 

—  the  slaughterhouse  practices  for  each  animal, 

—  the  design  of  risk-based  process  control  assurance  programmes, 

—  the  production  volume,  and 

—  the  epidemiological  status  of  the  region  from  where  the  animal  originates. 

In  the  case  of  process  control,  the  time  and  frequency  of  sampling  shall  relate  to  the  level  of  slaughter  hygiene. 

In  the  case  of  surveillance  for  pathogens,  the  sampling  time,  location  on  the  carcass,  and  frequency  should 
correspond  to  the  greatest  chance  of  isolating  the  pathogens  sought. 

5  Sampling  points 

5.1  Carcass  selection 

Every  carcass  should  have  an  equal  chance  of  being  selected  for  sampling. 

5.2  Process  control 

Sampling  points  in  the  slaughterhouse  should  relate  to  the  slaughter  practices  used.  They  should  be  selected 
according  to  risk-based  principles,  and  relate  to  identified  problem  areas  in  the  process.  Examples  of  control 
points  are  the  following: 

—  after  the  carcass  polishing  machine  (pig); 
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—  after  the  carcass  washing  machine  (pig); 

—  after  flaying  (dehiding)  (cattle,  sheep,  goat,  game  raised  in  captivity  and  others); 

—  after  evisceration; 

—  in  the  chill  room  at  least  12  h  after  slaughter  (see  C.4). 

5.3     Detection  of  pathogenic  microorganisms 

For  the  detection  of  pathogenic  microorganisms,  the  following  sampling  points  may  be  used  for  all  species: 

—  immediately  before  chilling; 

—  in  the  chill  room  at  least  12  h  after  slaughter  (see  C.4). 


6     Sampling  sites 

6.1  Process  control 

The  sampling  sites  chosen  depend  on  the  slaughterhouse  practices  for  different  animals  (see  Figures  A.1 ,  A. 2 
and  A.3).  These  sampling  sites  are  not  compulsory. 

Consistency  in  the  choice  of  sampling  sites  over  time  is  important. 

It  is  usually  preferable  to  sample  as  many  carcasses  as  possible  at  the  expense  of  the  number  of  sampling 
sites  on  the  individual  carcass. 

6.2  Detection  of  pathogenic  microorganisms 

The  sampling  sites  chosen  depend  on  the  slaughterhouse  practices  for  different  animals.  The  purpose  is  to 
examine  the  sites  with  the  highest  prevalence  of  contamination  (see  Table  A.1).  These  sampling  sites  are  not 
compulsory. 

Consistency  in  the  choice  of  sampling  sites  over  time  is  important. 

It  is  usually  preferable  to  sample  as  many  carcasses  as  possible  at  the  expense  of  the  number  of  sampling 
sites  on  the  individual  carcass. 

While  prevalence  determinations  in  surveillance  programmes  will  generally  benefit  from  larger  sampling  areas, 
sampling  of  smaller  areas  targeted  to  areas  of  greatest  contamination  may  achieve  the  same  result. 


7     Sampling  techniques 

7.1     General 

For  a  given  sampling  situation,  the  same  sampling  technique  should  be  used  each  time,  to  ensure  that  results 
are  comparable. 
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7.2     Destructive  methods 

7.2.1  Corkborer  method 

7.2.1.1  Reagents 

7.2.1 .1 .1       Ethanol,  70  %  and  90  %  by  volume. 

7.2.1.2  Apparatus  and  materials 

7.2.1.2.1  Sterile  scalpels. 

7.2.1.2.2  Sterile  forceps. 

7.2.1 .2.3  Sterile  corkborers,  with  a  cutting  area  of  5  cm2. 

7.2.1 .2.4  Portable  gas  blow  torch  or  portable  Bunsen  burner. 

7.2.1 .2.5  Tissues  or  cotton  wool. 

7.2.1.2.6  Sterile  plastic  bags,  for  a  peristaltic-type  homogenizer  of  appropriate  size  for  the  area  being 
sampled  and  the  volume  of  diluent  to  be  added. 

7.2.1.3  Collection  of  samples 

At  the  relevant  places  on  the  carcass,  holes  are  made  in  the  surface  with  a  sterile  corkborer  (7.2.1.2.3).  The 
discs  of  skin  or  tissue  (approximately  2  mm  thick)  are  then  cut  loose  with  a  sterile  scalpel  and  forceps  and  put 
into  a  labelled  sterile  plastic  bag  (7.2.1.2.6). 

7.2.1 .4  Cleaning  and  sterilization  of  materials 

The  corkborer  (7.2.1.2.3),  scalpel  and  forceps  shall  be  cleaned  and  sterilized  after  each  sampling  as  follows. 

a)  Clean  with  tissues  or  cotton  wool  dipped  in  70  %  ethanol  (7.2.1 .1 .1 ). 

b)  Dip  in  70  %  ethanol  in  a  bottle. 

c)  Burn  the  ethanol  off;  if  the  use  of  a  naked  flame  is  hazardous,  then  allow  the  ethanol  to  evaporate. 

d)  Allow  to  cool. 

Due  to  the  amount  of  time  needed  to  carry  out  the  cleaning,  it  is  best  to  use  at  least  two  sets  of  corkborer, 
scalpel  and  forceps.  It  is  essential  that  these  tools  are  not  re-contaminated  before  use.  As  an  alternative,  the 
use  of  sterile  disposable  materials  is  allowed. 

7.2.2  Template  excision  method 

7.2.2.1  Apparatus  and  materials 

7.2.2.1.1  Sterile  scalpels. 

7.2.2.1.2  Sterile  forceps. 

7.2.2.1 .3  Sterile  square  templates,  with  hollow  internal  area  of,  for  example,  1 0  cm2,  20  cm2  or  25  cm2. 

7.2.2.1.4  Sterile  plastic  bags,  for  a  peristaltic  type  homogenizer. 
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7.2.2.2       Collection  of  samples 

At  the  relevant  places  of  the  carcasses,  about  2  mm  thick  samples  are  cut  delineated  by  sterile  templates, 
using  sterile  scalpels  and  forceps. 

The  instruments  may  be  re-used  as  described  under  7.2.1 .4. 
7.3     Non-destructive  methods 

7.3.1  Wet  and  dry  swab  method  (see  reference  [1]) 

7.3.1.1  Reagents 

7.3.1.1.1  Sterile  peptone  salt  diluent,  for  general  use  (see  ISO  6887-1),  dispensed  in  10,0  ml  amounts  in 
tubes  or  bottles. 

7.3.1.2  Apparatus  and  materials 

7.3.1.2.1  Sterile  cotton  wool  swabs,  large  size  with  wooden  shaft. 

7.3.1.2.2  Sterile  square  templates,  with  hollow  internal  area  of,  for  example,  50  cm2  or  larger. 

7.3.1.3  Collection  of  samples 

Moisten  a  swab  in  10  ml  peptone  salt  diluent  (7.3.1.1.1).  At  each  selected  carcass  test  side,  press  the 
template  (7.3.1.2.2)  hard  onto  the  surface.  Rub  the  swab  over  the  whole  area  using  pressure,  moving  first 
horizontally  and  turning  the  swab  so  that  all  sides  are  used.  Place  the  swab  into  the  diluent  used  to  wet  the 
swab,  breaking  off  the  wooden  shaft  against  the  inside  of  the  bottle.  Then,  with  a  dry  swab,  sample  the  area 
again,  as  above  and  place  this  swab  into  the  same  container  of  diluent. 

The  instruments  may  be  re-used  as  described  under  7.2.1 .4. 

7.3.2  Sponge  sampling  method 

7.3.2.1  Reagents 

7.3.2.1.1  Sterile  peptone  salt  diluent,  for  general  use  (see  ISO  6887-1),  dispensed  in  25,0  ml  amounts  in 
bottles. 

7.3.2.2  Apparatus  and  materials 

7.3.2.2.1  Sterile  specimen  sponge  (free  of  inhibitory  substances),  in  a  sterile  plastic  bag. 

7.3.2.2.2  Sterile  square  template,  with  hollow  internal  area  of  100  cm2  (10  cm  x  10  cm). 

7.3.2.2.3  Sterile  gloves. 

7.3.2.3  Collection  of  samples 

Locate  the  sampling  sites.  Open  the  bag  containing  the  sterile  sponge  (7.3.2.2.1)  and  add  sufficient  peptone 
salt  diluent  (7.3.2.1.1)  to  wet  the  sponge  without  excess  fluid  being  visible.  Massage  the  sponge  from  outside 
the  bag  to  moisten  it  thoroughly.  Put  on  a  pair  of  sterile  gloves  and  carefully  remove  the  sponge  from  the  bag. 

Place  the  template  (7.3.2.2.2)  over  the  location.  Wipe  the  sponge  over  the  enclosed  sampling  site 
(10  cm  x  10  cm)  for  a  total  of  approximately  10  times  in  the  vertical  and  10  times  in  the  horizontal  direction. 
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After  swabbing,  place  the  sponge  back  in  the  sponge  sample  bag.  Add  further  diluent  to  the  sample  bag  to 
make  a  total  of  25  ml. 

The  instruments  may  be  re-used  as  described  under  7.2.1.4. 
7.3.3     Gauze  tampon  method 

7.3.3.1  Reagents 

7.3.3.1.1  Sterile  peptone  salt  diluent,  for  general  use  (see  ISO  6887-1),  dispensed  in  25,0  ml  amounts  in 
bottles. 

7.3.3.2  Apparatus  and  materials 

7.3.3.2.1  Sterile  gauze  tampon. 

7.3.3.2.2  Sterile  plastic  bags,  for  a  peristaltic-type  homogenizer. 

7.3.3.2.3  Sterile  square  template,  with  hollow  internal  area  of  100  cm2  (10  cm  x  10  cm). 

7.3.3.2.4  Sterile  gloves. 

7.3.3.3  Collection  of  samples 

At  the  sampling  site,  open  the  plastic  bag  containing  the  tampon  (7.3.3.2.1)  and  add  about  10  ml  of  peptone 
salt  diluent  (7.3.3.1 .1 ).  Squeeze  and  massage  the  tampon  from  outside  the  bag  to  thoroughly  moisten  it.  Place 
the  template  (7.3.3.2.3)  over  the  test  area.  Either  hold  the  bag  outside  and  turn  inside  out  (use  as  a  glove)  or 
use  a  fresh  pair  of  sterile  gloves  to  wipe  the  tampon  over  the  test  surface,  10  times  in  the  horizontal  direction 
then  10  times  in  the  vertical  direction.  Place  the  tampon  back  in  its  plastic  bag  and  add  further  diluent  to  make 
a  total  of  25  ml. 

The  instruments  can  be  re-used  as  described  under  7.2.1.4. 


8     Storage  and  transport  of  samples 

Transport  the  samples  in  an  insulated  cool  box  with  frozen  freezer  blocks  or  a  crushed  melting  ice  cool  box. 
Do  not  allow  the  samples  to  freeze  or  to  come  into  contact  with  the  frozen  blocks  of  ice,  if  used. 

Either  process  the  samples  in  the  laboratory  within  1  h  of  collection  or  store  them  at  2°C±2°C  for  a 
maximum  of  24  h  (see  ISO  7218). 
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Annex  A 

(informative) 

Sampling  sites 


The  sampling  sites  to  be  chosen  depend  on  the  slaughterhouse  practices  for  different  animals.  The  purpose  is 
to  examine  the  sites  with  the  highest  prevalence  of  contamination  (see  Table  A.1).  Figures  A.1,  A.2  and  A.3 
show  examples  of  the  sampling  sites  on  the  surface  of  the  carcass  of  pig,  beef  and  lamb  respectively  (see 
reference  [2]). 

Table  A.1  —  Sites  most  consistently  contaminated  by  high  numbers  of  microorganisms 


Piga 

Beefa 

Lamba 

Distal  hind  limb  (trotter)  (1 ) a 

Brisket  (2) 

Abdomen  (flank)  (3) 

Hind  limb,  lateral  (2) 

Forerib  (3) 

Thorax,  lateral  (4) 

Abdomen,  lateral  (belly)  (3) 

Flank  (4) 

Crutch  (6) 

Mid-dorsal  region  (mid-back)  (4) 

Flank  groin  (6) 

Breast,  lateral  (7) 

Abdomen,  medial  (10) 

Round,  lateral  (8) 

a        The  numbers  (x)  indicate  the  sampling  sites  in  Figures  A.1  to  A.3. 

a)  Lateral 


b)  Medial 


Figure  A.1  —  Pig:  Examples  of  sampling  sites 
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a)  Lateral  b)  Medial 

Figure  A.2  —  Beef:  Examples  of  sampling  sites 
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a)  Lateral 


b)  Medial 


Figure  A.3  —  Lamb:  Examples  of  sampling  sites 
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Annex  B 

(normative) 

Microbiological  examination 


B.1  Preparation  of  test  samples 

The  preparation  shall  be  performed  in  accordance  with  ISO  6887-2.  For  general  rules  for  microbiological 
examinations,  see  ISO  7218. 


B.2  Process  control 

Colony  counts  per  square  centimetre  of  carcass  surface  shall  be  performed  in  accordance  with  ISO  4833. 
Enumeration  of  Enterobacteriaceae  shall  be  performed  in  accordance  ISO  5552,  presumptive  Escherichia  coli 
in  accordance  ISO  7251,  and  Pseudomonas  in  accordance  with  ISO  13720. 

The  above-mentioned  methods  for  process  control  shall  be  adapted  to  colony  counts  per  square  centimetre 
instead  of  colony-forming  units  per  gram  or  per  millilitre. 


B.3  Surveillance  for  pathogenic  microorganisms 

Pathogenic  microorganisms  may  be  determined  qualitatively. 

Salmonella  shall  be  determined  in  accordance  with  ISO  6579,  Campylobacter  in  accordance  with  ISO  10272, 
Yersinia  enterocolitica  in  accordance  with  ISO  10273,  and  Escherichia  coli  0157  in  accordance  with 
ISO  16654. 
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Annex  C 

(informative) 

Comparison  of  procedures 


C.1  Advantages  of  destructive  methods 

The  excision  of  surface  tissue  harvests  all  bacteria  on  the  surface  while  other  methods  do  not.  This  invariably 
results  in  larger  counts  by  the  destructive  method.  Not  all  bacteria  on  the  surface  may  be  removed  by  either 
method  or  grow  on  the  media  and  incubation  conditions  used. 

Repeatability  and  reproducibility  of  destructive  methods  are  less  variable,  because  the  sampling  methods 
used  in  non-destructive  testing  result  in  greater  operator  variability. 

C.2  Disadvantages  of  destructive  methods 

Only  a  small  proportion  of  the  carcass  is  sampled  by  destructive  methods,  which  may  result  in  significant 
inaccuracies  when  total  contamination  is  low  and  heterogeneously  distributed,  or  when  the  presence  of  the 
target  pathogen  is  sparse. 

Excision  causes  damage  to  the  carcass,  which  may  be  commercially  unacceptable. 


C.3  Calculations  of  the  diagnostic  value 

From  the  data  of  reference  [3],  it  can  be  calculated  that  swabbing  of  pork  carcasses  recovers  on  average  only 
30  %  of  the  number  of  Enterobacteriaceae  that  can  be  recovered  by  sampling  a  comparable  surface  area  with 
the  destructive  method.  Also  the  reproducibility  of  swabbing  is  poor  and  large  variations  in  results  are 
therefore  common. 

From  the  data  of  reference  [4],  it  can  be  calculated  for  the  detection  of  detecting  beef  carcasses  contaminated 
with  Escherichia  coli  or  coliform  microorganisms  the  sensitivity  of  swabbing  a  surface  of  100  cm2  is  only  30  % 
to  40  %  when  compared  to  excising  100  cm2.  The  calculated  Kappa-value  of  0,22  means  that  there  is  rather 
poor  agreement  between  the  results  of  both  methods  (Table  C.1).  Furthermore,  Table  C.2  demonstrates  that 
at  low  levels  of  contamination  even  the  destructive  method  is  in  practice  not  as  consistently  robust  as  might  be 
expected.  Table  C.3  presents  an  approximation  of  the  absolute  sensitivity  of  swabbing  and  the  destructive 
method.  The  estimated  sensitivity  of  about  80  %  for  the  destructive  method  (11/14)  is  always  better  than  the 
estimated  sensitivity  of  about  50  %  for  swabbing  (7/14),  but  both  techniques  lead  to  an  under-estimation  of  the 
true  prevalence. 

However,  exact  knowledge  of  the  diagnostic  value  (i.e.  the  sensitivity,  the  specificity,  the  precision  and  the 
predictive  value)  of  the  still  widely  used  (classical)  sampling  methods  is  not  available  in  the  literature  (see 
reference  [5]). 

C.4  Sampling  points 

Sampling  in  the  chill  room  12  h  to  24  h  after  slaughter  may  not  be  appropriate  in  all  cases.  Where  flash  chilling 
of  pig  carcasses  at,  for  example,  -30  °C  to  -35  °C  is  used,  many  pathogens  are  likely  to  be  killed  or  sub- 
lethal^ injured,  and  hardening  of  the  fat  tissue  makes  it  more  difficult  to  recover  bacteria. 
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Table  C.1  —  Swabbing  compared  with  excision  regarding  the  detection  of  carcasses  with  about  16  cfu 

coliforms  per  square  centimetre 


Detected  with  excision  (100  cm2) 

yes 

no 

Total 

Detected  with  swabbing  (100  cm2) 

yes 

4 

3 

7 

no 

7 

16 

23 

Total 

11 

19 

30 

Relative  sensitivity  (4/1 1 ) 

Relative  specificity  (16/19) 

Relative  predictive  value  positive  result  (4/7) 

Relative  predictive  value  negative  result  (16/23) 

Relative  precision  [(4+16)/30] 

Apparent  prevalence  (7/30) 

True  prevalence  a  (11/30) 

Observed  agreement  between  methods  (20/30) 

Positive  agreement  (yes/yes)  by  chance  [(7/30)  x  (1 1/30)] 

Negative  agreement  (no/no)  by  chance  [(23/30)  x  (19/30)] 

Total  agreement  by  chance  (a) 

Observed  agreement  minus  total  agreement  by  chance  (b) 

Maximum  agreement  outside  of  chance  (1-a) 

Cohens'  Kappa  b  [W(1-a)] 

36% 
84% 
57% 
69% 
67% 
23% 
37% 

0,666 
0,086 
0,486 
0,572 
0,094 
0,428 
0,220 

NOTE            Calculated  with  data  from  reference  [4]. 

a       True  prevalence  as  determined  with  excision. 

b      A  Kappa  value  of  between  0,4  and  0,7  is  usual  and  represents  fair  to  good  agreement.  A  Kappa  value  of  0,22  represents  poor 
agreement. 

Table  C.2  —  Diagnostical  value  of  swabbing  and  excision  with  regard  to  the  detection  of  carcasses 
with  about  16  cfu  coliform  organisms  per  square  centimetre 


Are  about  16  cfu  coliforms/cm2  actually  present  on  carcasses? 

yes 

no 

Total 

Detected  with  excision  (100  cm2) 

yes 

11 

0 

11 

no 

3 

16 

19 

Total 

14 

16 

30 

Detected  with  swabbing  (100  cm2) 

yes 

7 

0 

7 

no 

7 

16 

23 

Total 

14 

16 

30 

NOTE         Calculated  with  data  from  reference  [4]. 
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Table  C.3  —  Evaluation  of  swabbing  and  excision  methods 


Method  evaluation  a 

Excision 

Swabbing 

Sensitivity 

79% 

50% 

Specificity 

100% 

100% 

Positive  predictive  value 

100% 

100% 

Negative  predictive  value 

84% 

70% 

Precision 

90% 

77% 

Apparent  prevalence 

37% 

23% 

True  prevalence 

47% 

47% 

a       See  Table  C.1  for  calculations  of  sensitivity,  specificity,  predictive  value,  precision,  etc. 
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AMENDMENT  1 

Page  1,  Clause  1 

Towards  the  end  of  the  first  sentence,  delete  "(red)"  so  that  the  sentence  reads: 

This  International  Standard  specifies  sampling  methods  for  the  detection  and  enumeration  of 
microorganisms  on  the  carcass  surface  of  freshly  slaughtered  meat  animals. 

At  the  end  of  the  last  paragraph,  add: 

Annex  D  specifies  methods  for  the  sampling  of  poultry  carcasses  for  microbiological  analysis. 

Pages  13/14 

Between  Annex  C  and  the  Bibliography,  insert  the  following  new  annex: 


Annex  D 

(normative) 


Sampling  of  poultry  carcasses 


D.1  Scope 

This  annex  specifies  methods  for  the  sampling  of  poultry  carcasses  for  microbiological  analysis.  The  methods 
include  1)  carcass  rinsing,  2)  skin  sampling  and  3)  carcass  swabbing. 


D.2  Sampling  procedure 

The  choice  of  the  sampling  method  depends  mainly  on  the  aim  of  the  microbiological  examination,  the 
sensitivity  required  and  practical  considerations. 

Rinsing  the  whole  carcass  is  a  sensitive,  non-destructive  method  for  use  in  the  microbiological  examination  of 
poultry. 

Skin  sampling  can  be  non-destructive  (e.g.  neck  skin  removal)  or  destructive  (e.g.  breast  skin  removal). 
Samples  can  easily  be  taken  from  small  or  large  areas  of  carcass  —  particularly  from  the  breast  —  and  the 
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amount  taken  is  most  conveniently  measured  by  weighing.  Microbial  contamination  of  poultry  carcasses  is 
almost  entirely  on  the  surface,  so  sampling  of  deep  tissues,  such  as  muscles,  is  only  necessary  in  exceptional 
circumstances. 

Swabbing  of  poultry  carcasses  is  a  non-destructive  method  that  can  be  applied  to  larger  carcasses  (e.g. 
turkeys). 

D.3  Sampling  frequency 

See  Clause  4. 


D.4  Sampling  points 

See  Clause  5. 

Poultry  carcasses  are  usually  sampled  in  the  slaughterhouse,  either  after  the  inside/outside  washer  or 
immediately  after  chilling  (before  further  processing,  such  as  freezing,  cutting  or  packaging). 

D.5  Sampling  sites 

See  Clause  6. 

A  common  method  is  to  rinse  a  whole  poultry  carcass.  If  skin  samples  are  taken,  the  sites  chosen  depend  on 
the  slaughtering  practice  and  slaughtering  equipment  used.  Neck  and  breast  are  the  sites  which  are  usually 
sampled;  however,  other  sites  on  the  carcass  can  be  the  most  contaminated  ones. 

D.6  Sampling  techniques 

D.6.1   Diluent  and  disinfectant 

D. 6.1.1  Buffered    peptone   water   (BPW)    or   another   diluent,    depending    on    the    microbiological 

examination  to  be  performed  (see  ISO  6887-1). 

D.6.1 .2         Ethanol,  70  %  by  volume,  or  alcohol  wipes. 

D.6. 2  Materials 

D.6. 2.1  Sterile  gloves. 

D.6. 2. 2  Stomacher-type  bags  (sterile),  size  dependent  on  the  sample  size  (i.e  whether  carcass  or  skin 
samples  are  to  be  taken). 

D.6. 2. 3  Plastic  tie  wraps  or  equivalent,  to  secure  the  bags  (D.6.2.2). 

D.6. 2. 4  Pair  of  scissors. 

D.6. 2. 5  Sterile  scalpels. 

D.6. 2. 6  Sterile  forceps. 

D.6.2.7  Sterile  square  templates,  with  an  internal  area  of,  for  example,  1 0  cm2  or  25  cm2. 

D.6. 2. 8  Sterile  swabs,  with  cotton-wool  buds  and  wooden  or  plastic  shafts. 
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D.6.3  Carcass  rinsing 

Carcasses  are  normally  taken  off  the  moving  production  line.  Open  a  large  stomacher-type  bag  (D.6.2.2) 
without  touching  the  sterile  interior  of  the  bag.  Enclose  a  carcass,  while  it  is  still  on  the  line,  with  the  bag  and, 
using  both  hands,  but  holding  the  legs  of  the  carcass  through  the  bag,  lift  the  carcass  off  the  line  (i.e.  detach 
its  legs  from  the  shackles).  Try  to  avoid  taking  carcasses  with  significant  volumes  of  water  still  draining  off 
them.  If  such  carcasses  are  taken,  remove  them,  under  aseptic  conditions,  to  a  separate,  disinfected  set  of 
shackles  and  allow  the  water  to  drain  off  before  enclosing  it  in  a  bag. 

Rest  the  bottom  of  the  bag  containing  the  carcass  on  a  flat  surface.  Holding  the  top  of  the  bag  slightly  open, 
add  sterile  diluent  (D.6.1.1),  usually  in  a  quantity  of  400  ml,  to  the  bag,  pouring  the  solution  into  the  carcass 
cavity  and  over  the  exterior  of  the  carcass.  Expel  most  of  the  air  from  the  bag  and  then  close  the  top  of  the 
bag  with,  e.g.,  a  tie  wrap  (D.6.2.3).  Holding  the  bag  securely,  rinse  the  carcass  inside  and  out,  using  a  rocking 
motion,  for  approximately  1  min.  Do  this  by  holding  the  carcass  through  the  bottom  of  the  bag  with  one  hand 
and  the  closed  top  of  the  bag  with  the  other  hand.  Holding  the  carcass  securely  in  this  way,  move  it  through 
an  arc,  shifting  the  weight  of  the  carcass  from  one  hand  to  the  other  to  ensure  that  all  surfaces  (interior  and 
exterior)  of  the  carcass  are  rinsed.  Rest  the  bag  with  the  carcass  on  a  flat  surface  and,  while  supporting  the 
carcass,  open  the  bag.  With  a  gloved  hand,  remove  the  carcass  from  the  bag,  first  letting  any  excess  fluid 
drain  back  into  the  bag.  Take  care  not  to  touch  the  interior  of  the  bag  with  the  gloved  hand.  Secure  the  top  of 
the  bag  so  that  the  rinse  fluid  will  not  spill  out  or  become  contaminated.  Alternatively,  transfer  the  rinse  fluid 
under  asceptic  conditions  from  the  bag  to  a  sterile  container.  Proceed  with  the  microbiological  analysis. 

D.6.4  Skin  sampling 

D.6.4.1      Neck  skin  sampling 

Neck  skins  are  often  removed  from  carcasses  as  they  pass  on  the  production  line,  so  they  have  to  be  cut  off 
rapidly,  but  can  be  trimmed  later  and  weighed  (individually  or  as  a  composite  sample).  Put  on  sterile  gloves 
(D.6.2.1).  Take  a  pair  of  scissors  (D.6.2.4)  and  wipe  the  surface  of  the  blades  with  alcohol  (see  D.6.1.2).  Open 
a  stomacher-type  bag  (D.6.2.2)  without  touching  the  sterile  interior  of  the  bag.  Grip  the  bag  at  the  bottom 
seam  and  fold  it  back  over  the  hand  so  that  it  is  inside  out.  Avoiding  carcasses  with  very  short  neck  skins,  grip 
the  neck  skin  of  a  carcass  firmly  through  the  bag  and  cut  it  off  as  rapidly  as  possible.  It  may  be  necessary  later 
to  trim  off  pieces  of  subcutaneous  fat  or  other  non-skin  tissue.  Measure  the  sample  size  by  weighing  (one 
neck  skin  often  weighs  about  20  g).  When  necessary,  several  samples  can  be  combined  to  give  the  desired 
sample  size,  e.g.  25  g  or  50  g. 

D.6.4.2     Breast  skin  sampling 

Put  on  sterile  gloves  (D.6.2.1).  Take  the  carcass  to  be  sampled  and  put  it  on  a  flat  surface,  avoiding  any 
contact  with  the  parts  of  the  skin  surface  to  be  sampled.  Take  the  required  surface  area  of  breast  skin,  for 
example  10  cm2  or  25  cm2,  using  sterile  templates  (D.6.2.7),  scalpels  (D.6.2.5)  and  forceps  (D.6.2.6).  Cutting 
out  a  measured  area  of  skin  can  be  particularly  difficult  when  sampling  carcasses  taken  before  chilling,  as  the 
skin  is  soft  and  elastic.  In  this  case,  an  alternative  method  is  to  cut  out  a  piece  of  skin  of  approximately  the 
desired  dimensions  and  to  weigh  it.  The  results  of  the  microbiological  analysis  can  then  be  calculated  with 
respect  to  the  mass  (e.g.  expressed  as  colony-forming  units  per  gram  or  as  presence/absence  in  25  g).  If  a 
method  requires  the  pooling  of  skin  from  e.g.  five  carcasses,  approximately  equal  portions  of  skin  are  required 
from  each.  Collect  the  pieces  of  breast  skin  in  a  stomacher-type  bag  (D.6.2.2)  till  the  required  total  surface 
area  or  mass  has  been  collected. 

D.6.5  Carcass  swabbing 

See  7.3. 


D.7  Storage  and  transport  of  samples 

See  Clause  8. 
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( Continued  from  second  cover) 

The  technical  committee  has  reviewed  the  provisions  of  the  following  International  Standards  referred 
in  this  adopted  standard  and  has  decided  that  they  are  acceptable  for  use  in  conjunction  with  this 
standard: 

International  Standard  Title 

ISO  6579  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for  the 

detection  of  Salmonella  spp 

ISO 7218  Microbiology  of  food  and  animal  feeding  stuffs  —  General  rules  for 

microbiological  examinations 

ISO  7251  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for  the 

enumeration  of  presumptive  Escherichia  coli  —  Most  probable  number 
technique 

ISO  10272  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for 

detection  of  thermotolerant  Campylobacter 

ISO  1 0273  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for  the 

detection  of  presumptive  pathogenic  Yersinia  enterocolitica 

ISO  1 6654  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  method  for  the 

detection  of  Escherichia  coli 01 57 

ISO  5552  'Meat  and  meat  products  —  Detection  and  enumeration  of  Enterobacteriaceae  without 
resuscitation  —  MPN  technique  and  colony-count  technique'  referred  in  this  International  Standard 
has  been  withdrawn  and  is  revised  by  the  following  two  standards: 

International  Standard  Title 

ISO  21 528-1  :  2004  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  methods  for  the 
detection  and  enumeration  of  Enterobacteriaceae —  Part  1 :  Detection  and 
enumeration  by  MPN  technique  with  pre-enrichment 

ISO  21 528-2  :  2004  Microbiology  of  food  and  animal  feeding  stuffs  —  Horizontal  methods  for  the 
detection  and  enumeration  of  Enterobacteriaceae —  Part  2:  Colony-count 
method 

Amendment  No.  1  published  in  2009  to  the  above  International  Standard  has  been  given  at  the  end  of 
this  publication. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the 
final  value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in 
accordance  with  IS  2  :  1960  'Rules  for  rounding  off  numerical  values  {revised)'.  The  number  of 
significant  places  retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value 
in  this  standard. 
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